MicroRNAs (miRNAs) are evolutionary conserved RNA molecules that regulate gene expression, and their recent discovery is currently revolutionizing both basic biomedical research and drug discovery. Expression levels of miRNAs have been found to vary between tissues and with developmental stages and hence evaluation of the global expression of miRNAs potentially provides opportunities to identify regulatory points for many different biological processes. This wide-ranging reference work, written by leading experts from both academia and industry, will be an invaluable resource for all those wishing to use miRNA techniques in their own research, from graduate students, post-docs and researchers in academia to those working in research and development in biotechnology and pharmaceutical companies who need to understand this emerging technology. From the discovery of miRNAs and their functions to their detection and role in disease biology, this volume uniquely integrates the basic science with industry application towards drug validation, diagnostic and therapeutic development. This publication is in copyright. Subject to statutory exception and to the provisions of relevant collective licensing agreements, no reproduction of any part may take place without the written permission of Cambridge University Press.
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Contents vii many others that, like let-7, are deeply conserved. The subsequent years have brought remarkable progress towards understanding the diversity of microRNAs, their evolution, biogenesis, expression patterns, biological functions, and molecular mechanisms. MicroRNAs continue to surprise and delight us in unexpected ways. These little regulators seem to be engaged in practically every aspect of metazoan biology, regulating diverse processes including viral replication, cell fate, morphogenesis, differentiation, physiology, and disease. This versatility of microRNAs is reflected by the diverse array of topics included in this volume, which capture the status of understanding of microRNA biology in 2008. These chapters cover the identification and detection of microRNAs in vivo, the computational analysis of mRNA microRNA-target interactions, and the molecular mechanisms of gene regulation by microRNAs. Further and reflecting an area of particular excitement currently, a large portion of the volume describes genetic and molecular studies of the roles of microRNAs in development and human disease. The full scope of the involvement of microRNAs in human disease is difficult to envision at this early stage, but it is already clear from the work reported here that microRNAs will figure significantly in the molecular pathology of many diseases. This volume marks the state of the field at this moment, circa 2008, but we can be assured that there are still major surprises and important principles to emerge from future research on microRNAs. This is apparent from the many questions that arise from the work reported here. Each chapter addresses important fundamental questions, but in so doing also leaves us with an enhanced appreciation of the unanswered questions and technical challenges before us. Much more work is required to fully understand the developmental and physiological roles of particular microRNAs. How well do genetic studies using model organisms inform about the functions in humans of the conserved microRNAs? Indeed, we have no idea how is it that the entire 21-22 nucleotides of a microRNA such as let-7 can be precisely conserved over vast evolutionary time; what selective forces could have constrained every single nucleotide of an RNA for so long? MicroRNA genes can also evolve rapidly, either de novo or by gene duplication; so how do the evolution of microRNAs and their targets affect human population diversity and disease susceptibility? Finally, improvements in microRNA detection technology and computational methods will certainly lead to the discovery of important new microRNA genes and microRNA-target interactions, particularly for rare cell types and stem cell niches. Progress in microRNA research has been astonishingly rapid over the past six years or so, and we can be sure that the future will see an acceleration of this pace of discovery, yielding a wealth of exciting new biological insights and human health applications.
